femoral components of 200 mm. Postoperative radiographs displayed marked cortical erosion in 3 other hips and cortical perforation in one.
INTRODUCTION
The choice of fixation method for the revision of femoral components remains controversial. Despite improvements in cementing techniques, the re-revision rates of cemented femoral components still increase with time and the radiological loosening rates are still high. 1 Some authors have reported good results when the cemented component was used in conjunction with an impacted cancellous allograft. This method, however, is technically demanding-the impaction may fracture the femur, and early subsidence of femoral components may be excessive. 2 The use of a proximally porous-coated femoral component that is not highly modular does not consistently produce a favourable outcome. 3 One would expect better results for the use of components with a highly modular design, because the metaphyseal and diaphyseal portions can be assembled for an optimal fit and fill. So far, however, only shortto intermediate-term results have been reported. 4, 5 The Wagner prosthesis-a long, conical femoral stem that has a corundum-blasted surface-is an attractive option, because it can restore the proximal bone stock. Still, it can cause problems such as subsidence of the component, and it also has a high rate of dislocation. 6 The use of extensively porous-coated femoral components for the fixation of good-quality distal bone has shown promising results in long-term studies. 7, 8 In this study, we review the results of our experience with the use of such components in 24 hips (23 patients) after a mean follow-up duration of 61.1 months (range, 24.0-120.0 months).
PATIENTS AND METHODS
Between January 1990 and June 2002, a total of 24 consecutive revision hip arthroplasty procedures using extensively coated femoral components were performed in 23 patients (14 women and 9 men) at the Queen Mary Hospital. The mean patient age at operation was 52.4 years (range, 28.0-79.0 years). In the initial surgery, 13 of the hips had been diagnosed as having avascular necrosis, 4 as ankylosing spondylitis, 2 as tuberculosis, one as Caisson's disease, another as secondary osteoarthritis. The primary diagnosis of the remaining 3 could not be traced. In the revision surgery, the most common diagnosis was aseptic loosening of the previous femoral component (n=19). Septic loosening was seen in 3 hips, periprosthetic fracture in one hip, and acetabular protrusion in another. Of the failed femoral components, 19 were cemented and 5 were cementless.
Preoperative radiographs were routinely taken, including those of the anteroposterior pelvis and lateral femur. Templates were used to estimate the length and diameter of the stem in order to obtain a scratch fit of between 4 and 6 cm of the cortical bone. All operations were performed through the posterior approach. A straight femoral component was used in all cases-either an anatomical medullarylocking component or a solution femoral component (both from Depuy, Warsaw [IN] , US). The most commonly used components were 200 mm long (n=11) and 13.5 mm in diameter (n=13).
Seven and 3 of the patients required a trochanteric osteotomy and an extended trochanteric osteotomy, respectively, for the exposure or removal of the failed component or cement. 9 Cables and trochanteric grips were used to repair osteotomy sites after insertion of the stem in these patients (Fig. 1) . Acetabular revision was performed in 20 cases; cementless acetabular revision with hemispherical porous-coated acetabular component was performed for 17 hips; an antiprotrusio ring was required for 3 hips.
Demographic factors, operative details, Harris hip scores before the revision and at final follow-up, and postoperative thigh pain, if any, were recorded. Postoperative radiographs were studied to assess the stability of the femoral fixation using Engh's criteria. 10 All preoperative and early postoperative radiographs were examined for anterior cortical thinning at the distal tip, by measuring the anterior cortical thickness at the junction between the coated stem and uncoated tip (Fig. 2) . The cortical thinning was graded as marked thinning (50% or more cortical thickness loss) or mild thinning (less than 50% cortical thickness loss). The distal canal fill was measured on the postoperative anteroposterior and lateral radiographs at the level of distal limit of the porocoat.
RESULTS
The mean Harris hip score of the 24 hips that underwent revision hip arthroplasty attained in the latest follow-up visit was 93.1 (range, 80-100), excluding the score for one hip, which was complicated by deep infection.
Bone ingrowth was observed in femoral components in 20 hips, stable fibrous ingrowth in 3, and an unstable femoral component in one, in which the component was subsequently removed. The amount of distal canal fill in the group of patients with bone ingrowth was 91%, compared with 83% in the unstable case and 88% in the group with stable fibrous ingrowth.
In terms of complication, 2 intra-operative diaphyseal perforations and 2 postoperative deep infections were observed. One of the patients with deep infection was an active intravenous drug abuser when the infection first manifested. His component was removed and he was excluded from the calculation of the mean Harris hip score. The other patient had a positive deep-wound swab culture for coagulase-negative Staphylococcus species at 2 weeks after the revision. After 6 weeks of parenteral antibiotic therapy (vancomycin), this patient became asymptomatic and, at the latest follow-up, did not show any clinical or radiographic signs of deep infection (Figs. 3-6 ). One patient, who initially complained of considerable thigh pain, received a femoral component of 200 mm by 13.5 mm, and the pain gradually subsided 2 years after the revision. The distal canal fill was 82%, according to the anteroposterior radiograph.
In addition to the 2 hips that were complicated by intra-operative perforations, one hip showed perforation and 3 showed marked cortical thinning of the distal anterior femoral cortex in the postoperative radiographs. Mild cortical thinning was seen in all 18 remaining hips. Four (67%) of the 6 hips that had perforations or marked cortical thinning, and 9 (50%) of the 18 hips that showed mild cortical thinning received a 200-mm femoral component. The difference between these proportions (67% versus 50%) was statistically insignificant, probably because of the small number of hips in the study.
DISCUSSION
Extensively coated femoral components consistently produce good long-term clinical and radiographic outcomes after revision hip surgery. The components can achieve primary stability by press fit and secondary stability by distal bone ingrowth where the condition of the host bone is still good, especially when the quality of the proximal bone stock is usually poor. 8 Paprosky et al. 11 reported in their study of 170 patients that after a mean follow-up duration of 13.2 years, the total mechanical failure rate was only 4.1%. In our study, only one failure-related to deep infection-occurred in the series. Bone ingrowth was achieved in the majority (83%) of patients. Only one patient experienced considerable thigh pain, but this spontaneously subsided with time. We postulate that the low incidence of thigh pain was related to the smaller size of the femoral component used in our study and the good canal fill achieved in most of the patients. In particular, 83% of femoral components used had a diameter of 13.5 mm or less compared with 15% in Paprosky's series. 11 Paprosky et al. 11 reported intra-operative fractures during stem insertion in 8.8% of patients in their series; however, the predisposing factors to this complication were not mentioned. In our study, there were 2 intra-operative perforations, one perforation, and 3 cases of marked anterior cortical thinning shown in the postoperative radiographs. We tried to correlate the diaphyseal perforation and the marked anterior cortical thinning with the use of an osteotomy, and the length and size of the femoral stem. Because of the small number of patients, significant correlation could not be established.
A recent radiographic study found that significant anterior cortical thinning was more common in Chinese patients if 200-mm straight stems were used. 12 This finding was attributed to the more pronounced anteroposterior bowing of femora in the Chinese population. 13 Our study confirmed the higher risk of damage to the anterior cortex when a straight and relatively long extensively porous-coated femoral component was used in Chinese patients. Since 2002, we have been using bowed 200-mm femoral components, and from our experience, they appear to help minimise the risk of significant anterior cortical erosion or distal perforation. Still, caution must be exercised when inserting a long, straight, extensively coated femoral component.
